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1. Introduction
, $\mathbb{R}^{3}$ $M_{1}$ $M_{2}$
, dressing up procedure , , $M_{1}$
cylinder , $M_{2}$ Siervert , $M_{1}$
associated surface ( ) ,
cylinder $M_{2}$
, , (Delaunay $\text{ }$ ) dual
surface , $\mathbb{H}^{3}$
associated surface ,
, $\mathbb{R}^{3}$
$\mathbb{R}^{3}$ ,
$F$ : $\mathbb{C}\supset\Omega\ni zarrow \mathbb{R}^{3}$ ,
$F^{*}ds_{\mathbb{R}^{\mathrm{s}}}^{2}=e^{u\langle z)}|d_{Z}|^{2}$ ,
, $(H=1)$ , $z$
, (1), (2) $u(z)$ $2\cross 2$ $\psi(\nu, z)$
$\psi_{z}=\frac{1}{2}$ ( $u_{z}$ $-\sqrt{-]}\nu-u_{z}$ ) $\psi$ ,
$\psi_{\overline{z}}=\frac{1}{2\sqrt{-1}\nu}\psi$ .
, $|\nu|=1$ , $\psi(\nu, z)$ , associated surface
, $\psi(\nu, z)$ , $\mathbb{H}^{3}(-c^{2})$ Lawson associated
surface (see H. B. Lawson Jr. [7], A. I. Bobenko
[3] $)$ .
, $\mathbb{R}^{3}$ , $\mathrm{M}$ . $\mathrm{P}$. do $\mathrm{c}_{\mathrm{a}\mathrm{r}\mathrm{m}\mathrm{o}^{-\mathrm{M}.\mathrm{D}\mathrm{a}\mathrm{j}\mathrm{c}\mathrm{z}}}\mathrm{e}\mathrm{r}[4]$ ,
(helicoidal motion)
, DelauLayl associated surface
(See also G. Haak [6])
, , $\mathbb{H}^{3}(-1)$ associated surface he-
licoidal surface
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995 1997 51-57 51
Remark 1.1. H. Mori [9] , $\mathbb{R}^{3}$ , $\mathbb{H}^{3}(-1)$ , –
,
2. Helicoidal surface in $\mathbb{H}^{3}(-1)$
M. P. do Carmo-M. Dajczer [4] $\mathbb{R}^{3}$ hehhcoidal sufface ,
$\mathbb{H}^{3}.(-1)$ heficoidal surface
, $\mathbb{H}^{3}(-1)=(\{(x, y, z)\in \mathbb{R}^{3} : z>0\}, \frac{1}{z^{2}}(dx^{2}+dy^{2}+dz^{2}))$
Definition 2.1. $h\in \mathbb{R}$ ,
$g_{t}^{h}(x, y, z)=e^{ht}(x\cos t-y\sin t, x\sin t+y\cos t, Z)$ , $t\in \mathbb{R}$ ,
helicoidal motion with axis the $z$ -axis and pitch $h$
Definition 2.2. $h\in \mathbb{R}$ , $\mathbb{H}^{3}(-1)$ $g_{t}^{h}(t\in \mathbb{R})$
ahehcoidal surface
Remark 2.3. $g_{t}^{0}$ , $z$
$g_{t}^{h}$ ,
(2.1) $(\rho\cos\phi,\rho\sin\emptyset, F(\rho, \emptyset))$ ,
, $F$ ,
$F(e^{ht}\rho, \phi+t)=eFht(\rho, \emptyset)$ ,
$g_{t}^{h}$ flow $s$ , immersion
, $U(s)$ , ’
$-$
(2.2) $e^{h\emptyset \mathrm{t}}S,t)+\lambda \mathrm{t}:S)(r(S)\cos\phi.(s,.t),$ $\gamma(_{S)\mathrm{n}\phi(_{S,t}}\mathrm{s}\mathrm{i}),$ $1)$ ,
, induced metric ,
$\sim$
(2.3) $ds^{2}+U(S)^{2}dt2$ ,
. ,
$U(s)dt= \pm\cdot\sqrt{r^{2}(1+h^{2})+h2}(d\emptyset+\frac{h(r(r\lambda’+1)+\lambda’)}{r^{2}(1+h^{2})+h^{2}-}dr)$,
$ds^{2}= \frac{1}{r^{2}(1+h^{2})+h2}(r^{2}(1+h^{2})d\lambda^{2}+2r^{3}drd\lambda+(r^{2}+h^{2})dr^{2})$,
$d$
.
’
$ds$
.
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, $m(m\neq 0)$ ,
(2.4)
, $N$ ,
$N= \frac{e^{h\phi+\lambda}}{mU}(-(r\lambda’\cos\phi-hr\mathrm{s}\mathrm{i}\prime \mathrm{n}\phi), -(r\lambda’\sin\phi+hr’\cos\emptyset),$ $r(r\lambda’+r’))$ ,
$N$ 2 $II$ ,
$II( \partial/\partial t, \partial/\partial t)=\pm\frac{\xi}{m^{2}}$ ,
$\cdot$ .
$II( \partial/\partial S, \partial/\partial t)=-\frac{h}{m^{2}U}$ ,
$\cdot$
. . .
${ }$.
$II( \partial/\partial S, \partial/\partial S)=\frac{1}{II(\partial/\partial t,\partial/\partial t)}(U^{2}-UU\prime\prime+II(\partial/\partial S, \partial/\partial t)^{2})$,
, $H$ ,
$\mp 2H=\frac{m^{2.2\prime 22}UU’’+mU-2m^{2}U-1+h^{2}}{\sqrt{(m^{2}U^{2}-.h2)(m^{2}U2+1)-mU^{2}4U2}},$
,
Theorem 2.4. $\mathbb{H}^{3}(-1)$ $H(\geq 0)$ helicoidal Surfac.e ,
$U(s)$ , (2.2), (2.4) , , ,
$\xi(s)=\pm(Hm^{2}U(s)^{2}-a)$ ,
, $-.$ .
$H>1$ , $a \geq-\frac{1}{2}((1-h2)H-(1+. . h^{2})\sqrt{H^{2}-.1}arrow\sim.\backslash ),$ $s\in..\mathbb{R}\backslash .(a\neq h^{2}H\text{ })$, $s\neq 0$
$(a=h^{2}H\text{ }),$
$\cdot\sim$ .
$m^{2}U(S)^{2}= \frac{1-h^{2}+2aH}{2(H^{2}-1)}$
$+ \frac{\sqrt{(1-h^{2}+2aH)-4(a^{2}+h^{2})(H^{2}-1)}}{2(H^{2}-1)}\sin 2\sqrt{H^{2}-1}s$ ,
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$H=1$ , $a \geq-\frac{1}{2}((1-h2)H-(1+h^{2})\sqrt{H^{2}-1}),$ $s\in \mathbb{R}(a\neq h^{2}H\text{ })$, $s\neq 0$
$(a=h^{2}H\text{ })$ ,
$m^{2}U(s)^{2}= \frac{a^{2}+h^{2}}{1-h^{2}+2a}+(1-h^{2}+2a)S^{2}$ ,
$0\leq H<1$ , $a\in \mathbb{R},$ $s\in \mathbb{R}(a\neq h^{2}H\text{ })$ , $s\neq 0(a=h^{2}H\text{ })$ ,
$m^{2}U(S)^{2}=- \frac{1-h^{2}+2aH}{2(1-H^{2})}$
$+ \frac{\sqrt{(1-h^{2}+2aH)^{2}+4(a2+h^{2})(1-H^{2})}}{2(1-H^{2})}\cosh 2\sqrt{1-H^{2}}s$ .
3. An associated surface
2 , $(H, m, a, h)$ helicoidal surface
, $(h=0)$ hehhcoidal surface ,
, associated sufface
, $(H, m, a, h)$ $H$ [$H,$ $m,$ $a,$ $h|$
(2.3) Theorem 2.4 ,
Lemma 3.1. $[H, m_{0}, a_{\mathit{0}},0]$ $[H, m, a, h]$ ,
$\{$
$\frac{1+2a_{0}H}{m_{0}^{2}}=\frac{1-h^{2}+2aH}{m^{2}}$ ,
$\frac{a_{0}^{2}}{m_{0}^{4}}=\frac{a^{2}+h^{2}}{m^{4}}$ .
, 2 $d \sigma=\frac{1}{U(s)}ds$ , $\sigma$
, $(\sigma, t)$ 2 Hopf differential $Q$ ,
$II( \partial/\partial\sigma, \partial/\partial\sigma)=HU(s(\sigma))2+\frac{a}{m^{2}’}$
$II( \partial/\partial\sigma,\partial \mathit{1}\partial t)=-\frac{h}{m^{2}}$,
$II( \partial/\partial t,\partial/\partial t)=HU(s(\sigma))^{2}-\frac{a}{m^{2}’}$
$Q= \frac{1}{4}(II(\partial/\partial\sigma, \partial/\partial\sigma)-II(\partial/\partial t,\partial/\partial t)-2\sqrt{-1}II(\partial/\partial\sigma,\partial/\partial t))$
$= \frac{1}{2m^{2}}(a+\sqrt{-1}h)$ ,
associated sufface , $e^{\sqrt{-1}\theta}Q$ Hopf differential
,
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Theorem 3.2. $H_{f}m_{0},$ $a_{0f}\theta$ eorem 24 ,
, $H\geq 1,$ $\theta=\pi_{f}-\frac{1}{2}(H-\sqrt{H^{2}-1})\leq a_{0}\leq-\frac{1}{4H}$ , , $0.<H<1_{f}\theta=\pi_{f}$
$\mathrm{a}_{0}\leq-\frac{1}{4H}$ ,
$\frac{m^{2}}{m_{0}^{2}}=\frac{2..\wedge\cdot\backslash \sim}{\sqrt{(1+2a0H(1-\cos\theta))^{22}+4a_{0}^{2}\sin\theta}+(1+2a0^{H}(1-\cos\theta))}..$
,
$a= \frac{m^{2}}{m_{0}^{2}}a_{0}\cos\theta$ ,
$h= \frac{m^{2}}{m_{0}^{2}}a_{0}\sin\theta$,
, $m,$ $a,$ $h$ , $[H, m, a, h]$ , $[H, m_{0}, a\mathit{0},0]$ associated surface
Remark 3.3. Theooem 3.2 , $H\geq 1_{f}\theta=\pi,$ $- \frac{1}{2}(H-\sqrt{H^{2}-1})\leq a_{0}\leq$
$- \frac{1}{4H}$ , , $0<H<1,$ $\theta=\pi,- a_{0}\leq-\frac{1}{4H}$ , $[H, a, m, h]$
:.. . $\cdot$ .
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$\mathrm{A}\mathrm{s}\mathrm{s}_{\mathrm{o}^{(}A}\alpha_{\iota^{\backslash }}\backslash \mathrm{I}$ $\mathrm{S}_{\mathrm{t}}\text{ }+\alpha$ $\mathrm{C}A,1$ ( $.\mathrm{P}_{\mathrm{r}\mathit{5}\mathrm{t}}.’\urcorner_{\sim}.(\llcorner’ a\ulcorner 4da\text{ })$
$c_{\tau_{\vee}\cdot\cdot \mathit{0}}\sim\sim--$
$\mathrm{H}=\mathrm{Z}$
$\theta=C7\sim \mathrm{c}_{\sqrt{\{}}-$
56
$\iota\dashv\cdot--1$
$c_{\mathrm{b}_{\mathrm{c}>}},=.-\mathrm{t}^{-)}.L$
$1\dashv=\mathit{0}$ . $s^{\sim}$
$.l^{\dot{j}}\mathrm{t}_{C}$ ’–A
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